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Introduction 2
Millions of children in low and middle income countries do not attain their developmental 3 potential (Black et al, 2016) and interventions that assist parents to support children's early 4 development are needed (Berlinski & Schady, 2015; Lake & Chan, 2015) . Integration of 5 parenting programmes with health and nutrition services has been recommended (Black & 6 Dewey, 2014; Richter et al, 2016) . Integrated models have included home visits (Powell et al, 7 2004) , home visits combined with group sessions at health facilities (Hamadani et al, 8 2006; Yousafzai et al, 2014) and individual counseling or play at health clinics (Nahar et al, 9 2012; Potterton et al, 2010) . There is therefore increasing impact evidence showing these 10 interventions are effective but much more limited information on implementation issues 11 (Yousafzai and Aboud, 2014) . This information is needed to inform decisions around mode of 12 delivery, training and supervision required, and the barriers and enablers to intervention 13 implementation. Furthermore, investigating health workers' perceptions of a parenting 14 intervention is important if we plan to integrate it with their current workload as their views are 15 likely to affect compliance. Similarly mothers' perceptions may affect their engagement with the 16 intervention. 17
18
Interventions need to be effective in improving development and feasible as part of an existing 19 service and delivery at scale. A more intensive home visit intervention, delivered by community 20 health workers (CHWs) employed in health centres, benefited child development (Powell et al, 21 2004) . CHWs are para-professionals given some training to support aspects of work within the 22 primary care system. Their role can vary from predominantly community visits to provide basic 23 services, to support for activities in centres. Education level, training and remuneration also vary 24 materials. The intervention was provided to all parents attending the clinic. The median number 1 of parents in the waiting areas was 37 (IQR 26, 50) . 2
At each visit, nurses gave the mothers message cards with simple language and pictures that 3 reinforced the topics on the films. They reviewed the cards with the mothers and encouraged 4 them to do the activities. The nurses gave parents a simple picture book when children were 5 aged 9 and 12 months, and at age 18 months a puzzle and 4 blocks. 6
Home visit intervention 7
The home visit intervention was based on the curriculum used previously in Jamaica (Grantham-8 McGregor et al, 1991) modified to increase feasibility of scaling up. Visit frequency was reduced 9 from weekly to twice monthly, visit duration was shortened to 30 minutes, and fewer play 10 materials were provided. Children were visited from 6 to 18 months of age. CHWs conducted 11 play sessions with the mother and child to encourage mother-child interaction and show mothers 12 ways to promote development. CHWs were assigned up to 5 families, giving a maximum of 2-3 13 visits to be conducted weekly. 14
Training and supervision 15
Training workshops for CHWs for each intervention were conducted over three-days and 16 included review of content and methods, small group practice and role play (Table 1) . CHWs 17 were given a manual with detailed guidelines on the intervention approach and activities. Nurses 18 were trained in the goals and content of the interventions and were asked to ensure that the clinic 19 sessions and home visits took place. Supervision of quality of implementation was provided by 20 the research team. 21
For the health centre intervention, a supervisor visited each centre prior to beginning the set of 22 topics for each of the 5 health visits, to review the topics and provide additional guidance in 23 conducting discussions and practice. Quality of sessions was observed every 6 weeks in each 1 health centre. For home visits, quality of visits was observed monthly for each CHW and 2 supportive feedback given on the conduct of the visit. Further details on training and supervision 3 are given in Table 1 . 4 5 Resources required to implement the interventions are summarized in Table 2 . These included 6 staff time, materials provided to clinics and families and, in the case of the health centre 7 intervention, equipment to view the DVD. Resources for development of materials (films, 8 manuals) are not included. The home visit intervention was modified from an existing model 9 developed and evaluated over several years (Grantham-McGregor et al, 1991; Powell et al, 10 2004) . The health centre intervention was newly designed, but informed by the earlier work. 11
Development included scripting of films and film production, development of training 12 workshops and manuals. 13 
14
Measurements 15
Intervention implementation 16
Supervisors observed home visits (n = 180) and clinic sessions (n= 144) and rated the quality of 17 the CHW's interactions with the parents using checklists. The start and end time of the home 18 visit or discussion and demonstration session in the clinic were noted. In the health centres, four 19 aspects of CHW-parent interaction during discussion and demonstration session were rated using 20 a 3 point rating (hardly occurred, some of the time, most of the time). Supervisors rated whether 21
CHWs acknowledged and repeated parents' comments, moved around the group to involve 22 parents, and whether she praised parents for their contributions to the discussion or practice. The 23 final rating was of parent participation in the session. For the home visits, the supervisor rated as 24 poor, adequate or good, the CHWs conduct of the steps to demonstrate the activities and her 1 relationship with the mother and child. The supervisor kept records of the number of home visits 2 conducted by each CHW and information on attendance at the clinic was obtained at the end of 3 the intervention by parent report. Information from the observation check lists were summarized 4 as median and IQR. 5
Qualitative interviews 6
At the end of the intervention, semi-structured interviews using an interview guide were 7 conducted by a researcher not involved in the interventions. Aims were to identify the benefits of 8 the program as perceived by health staff and mothers, challenges the health staff felt they faced 9 in implementation and whether participants had a preference between the two interventions. 10
Interviews were recorded then transcribed. CHWs and nurses were interviewed in a private area 11 in the health centre, and mothers in their homes. Interviews with mothers lasted approximately 12 20 minutes, interviews with CHWs lasted between 30 minutes to 1 hour while interviews with 13 nurses lasted between 20-30 minutes. 14 15
Analysis 16
All interviews were taped and transcribed and the transcriptions were checked for accuracy 17 against the audiotape. The data were analysed using the framework approach (Ritchie & 18 Spencer, 2002 ) in a five step process which involved: i) reading and rereading the transcripts, ii) 19 identifying themes and subthemes and constructing an index of codes grouped into categories, 20
iii) applying the codes to the individual transcripts, iv) rearranging the data in charts of each 21 theme and/or sub-theme with entries for each respondent under each theme and v) examining the 22 charts to identify the key characteristics of the data. This process was conducted for each of the 1 three categories of respondents (mother, CHW and nurse) and in a final step the three analyses 2 were compared to look for commonalities and differences across type of respondent. The number 3 of participants who reported each theme/sub-theme was recorded to indicate the salience of each 4 within the data. Similar themes were evident across the respondents in the health centre only and 5 the combined health centre and home visit group and given the similarity in the themes and the 6 small numbers of respondents in the sample, we analysed the data from these two intervention 7 groups together. 8
The initial thematic framework and index of codes was developed by HBH and she trained a 9 research assistant to apply the codes to the transcripts and prepare the charts by theme and sub-10 theme. The training involved coding five transcripts from each respondent-type together, 11 followed by coding a further three transcripts independently and comparing results. The research 12 assistant coded the remaining transcripts and counted the number of participants who reported 13 each theme or subtheme. Any on-going queries were discussed and resolved together. The final 14 stage of mapping and interpretation was conducted by HBH. 15
16
Results
17
Implementation 18
Eighty-three percent of mothers in the impact evaluation sample attended all 5 intervention 19 sessions. When mothers could not attend, children were usually brought to the clinic by their 20 father or other relatives. A median of 18 home visits (IQR 11-24) was conducted or 75% of 21 targeted twice-monthly visits for one year from child age 6 to 18 months. Intended visit 22 duration was 30 minutes but actual median duration was 20 minutes. 23
The sum of the four ratings of Parent-CHW interaction (potential total score 4-12) had a median 1 of 10 (IQR 9,11) indicating that the CHWs were generally able to conduct interactive sessions. 2
The home visit supervisor rated as poor, adequate or good, the CHWs conduct of the steps to 3 demonstrate the activities and her relationship with the mother and child. The CHWs had some 4 difficulty encouraging the mothers to talk about the activities (12.8% poor) and did not 5 encourage or praise the mothers sufficiently (40.4 % poor). All other aspects of the visits had 6 combined adequate or good ratings of 90% or higher. 7
8
Qualitative interviews 9 10
The themes and sub themes from the qualitative interviews are summarized in Table 3 . 11
12
Benefits to Mothers and Children 13
Mothers, CHWs and nurses perceived similar benefits for mothers including increased 14 knowledge of child rearing and appropriate activities to do with young children, talking 15 and playing more with child and showing more love (examples are given in Table 4 ). Some 16 CHWs and nurses said the intervention increased mothers' motivation and a few thought it 17 led to more father involvement (Table 3) . 18
Mothers and CHWs felt the interventions benefited children's development and prepared 19 them for school (Table 4 ). Mothers also mentioned children being exposed to new 20 experiences while CHWs felt there were benefits to children's self-esteem. 21
Benefits to Health staff 22
The CHWs reported that participating in the interventions increased their knowledge, job 23 satisfaction and interpersonal skills. For example: 24 
Challenges faced implementing the interventions 19
The main challenges perceived by CHWs were difficulties with engaging some parents and staff 20 workload. CHWs enjoyed conducting the intervention with the majority of mothers, however felt 21 some were uninterested or would complain. Mothers who were sometimes not at home during 22 the pre-arranged time for the visits was also mentioned as a challenge. 23
Staff workload was perceived to affect both interventions. Related to this, some CHWs said that 24 not all the CHWs were willing to conduct the discussions for the health centre intervention and 25 so the work generally fell on one person. 
Preferences for type of intervention 10
Of the ten mothers from centres with the combined intervention, nine indicated that they 11 preferred the home visits to the health centre intervention. The main reasons were that the home 12 visit was more private, with less noise and distractions, and mothers felt their child benefited 13 more as it was more personalized. Advantages they saw of the clinic included being able to work with a group of mothers and 6 mothers were available to participate whereas at home they were sometimes busy with household 7 chores. Advantages of the home visits included being able to see the home environment and 8 work with the mother one-on-one. One CHW who felt under pressure with the workload 9 preferred the health centre intervention, because she was concerned about the time needed for 10 home visiting. 11 12
Discussion 13
The results indicate that the interventions were implemented with adequate quality and were 14 valued by staff and parents who perceived benefits for themselves and the children. The interventions were designed to be feasible for CHWs to integrate with their usual duties. 20
The health centre intervention utilised time when the CHW was assigned to the child health 21 clinic, and required no additional visits to the centre by the mother. However, the setting posed 22 challenges with large group sizes, noise and overcrowding (Walker et al, 2015) . In the 23 qualitative interviews, CHWs felt lack of interest of some parents was a challenge, and that some 24
CHWs were reluctant to lead the group sessions. Both mothers and CHWs felt that the clinic 25 conditions made participation more difficult than in the home environment. Strategies to reduce 1 group size may be needed, including ensuring a separate waiting area in the centre for the child 2 health clinic. 3
For the home visit intervention, the number of families assigned per health worker was limited to 4 five. CHWs reported that it was still sometimes challenging to find time to conduct the visits and 5 overall a median of 75% of planned visits were made. Visits were shorter than intended, 6 however quality of the visits was adequate to good. For wider scale implementation additional 7 staff or targeting to families most in need would be necessary. A limitation of the study is that 8 due to resource constraints we were unable to conduct interviews with the mothers and CHWs 9 who participated in the home visit intervention only. We made the decision to omit this group 10 since similar interventions had been implemented previously. 11
The duration of training was the same for the two interventions and manuals were provided to 12 the CHWs. Frequency of supervision was similar and included observation and supportive 13 feedback. The reluctance of some CHWs to conduct the health centre discussions, and the 14 difficulties observed with some aspects of the home visits related to supporting mothers, 15 reinforce the need for continued supportive supervision for effective implementation. Strategies 16 for sustainable supervision are a critical issue for scale up of ECD parenting programmes 17 (Yousafzai & Aboud, 2014) . 18
Despite the difference in number of contacts, and individual versus group delivery, the 19 interventions had comparable benefits for child cognitive development. The use of films in the 20
health centre intervention to demonstrate behaviours, followed by practice may have allowed the 21 mothers to master the skills sufficiently to replicate them at home. Reinforcement by the nurses 22 may also have helped mothers to see the behaviours introduced as important. It may be possible 1 to increase the benefits by including sessions at antenatal clinics and the first postnatal clinic at 6 2 weeks. Additional sessions beyond 18 months may be more difficult as routine clinic visits are 3 infrequent after this age. 4
Benefits from the home visit model are well established and replicated in other countries 5 (Grantham-McGregor & Smith, 2016) . The adaptations we made to facilitate scale up included 6 reduction in visit frequency, shorter visit duration and fewer play materials compared with earlier 7 evaluations. This modified approach yielded smaller and less comprehensive benefits than the 8 original model (Grantham-McGregor et al, 1991; Powell et al, 2004) . The findings suggest that 9 some areas of the training need strengthening. Visit duration was shorter than intended so the 10 importance of taking time to engage with the mother and child and allow time for practice of 11 activities may need more emphasis. Additional time on building relationships with the families 12 may also be helpful to reinforce the CHWs understanding of a family's circumstances and why 13 they may not always be available for planned visits 14 CHWs had poor ratings for 2 aspects of the visit related to interaction with the mothers 15 suggesting that more time is needed to practice listening to, and interacting with the mother 16 across varying activities throughout the training and in encouraging and praising the mother. 17
These results are in line with a recent study of seven programs in Latin America and the 18
Caribbean showing that only a third of observed visitors provided positive reinforcement (praise) 19 to the caregivers and visitors had difficulty encouraging mothers to talk about activities in (Leer 20 et al, 2016) . The duration of training was only 3 days compared with 10 to 30 days in earlier 21 trials. This may have been insufficient for this type of intervention which included more 22 activities with more detailed interaction than the health centre model. 23
These findings also reinforce the need for supportive supervision and for adequate training of 1 supervisors so that they provide modeling and feedback when activities may be done too quickly 2 or not enough time is spent interacting with the mother and providing encouragement and praise. 3
The qualitative results indicated that the mothers valued the interventions and saw benefits for 4 themselves and their children. It is possible that despite asking health staff to suggest both 5 parents who had participated well and those who had not, that health staff nominated mainly 6 those who had participated well. This may tend to increase the number of mothers reporting 7 benefits. The health staff perceived similar benefits for mothers and children, and benefits for 8 themselves such as increased knowledge, job satisfaction and personal growth. The perceived 9 value to health staff is a positive finding for potential sustainability with appropriate support and 10
supervision. 11
The interventions ended at age 18 months and leave a gap in support at a critical period for 12 children's development until they are able to enter preschool. It is uncertain whether the benefits 13 seen will be sustainable and continuation of the home visit intervention, possibly targeted to high 14 risk families, may be necessary. The nurses' workload is likely to limit their ability to fully supervise ECD programmes. 5
Sustainability will require staff to manage the programme and to provide supervision 6 (monitoring and support). Calculation of intervention costs included supervision but not 7 management (Walker et al, 2015) , benefit: cost ratios were high so additional costs should not 8 endanger the cost-effectiveness of the intervention. 9
Mothers who participated in both interventions, preferred the home visit to the health centre 10 intervention as they liked the privacy and thought their children benefited more. These 11 preferences may be influenced by culture and by the characteristics of the group session which 12 was part of routine clinics with large group sizes and limited opportunity for interaction among 13 mothers. Centre/group based interventions may be more attractive for mothers where they also 14 provide social interaction and support (Singla & Kumbakumba, 2015) . 15
CHWs also tended to prefer the home visit interventions although some did not indicate a 16 preference. Interactive group sessions are challenging to lead, particularly where conditions are 17 difficult as in noisy, crowded health clinics, and this needs to be considered when choosing 18 between a group model and individual interactions in the home. In a NGO implemented group 19 parenting intervention, delivery agents also perceived managing large groups to be a challenge 20 (Singla & Kumbakumba, 2015) . 21
In conclusion, the interventions have potential for integration with health services, however, staff 1 workload and the need for supportive supervision will need to be addressed. While integration 2 with health services offers logistical benefits, effective ECD programmes will require sustainable 3 investment in additional staff, particularly for supervision, and for materials. The primary health 4 services in Jamaica and similar middle income countries are comparatively robust. In 5 developing integrated programmes consideration is also needed of the capacity of services and 6 infrastructure needed to enable effective implementation. 7 8 9 10 11 12
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Training 3 day workshop for CHWs with demonstration of toys, activities and conduct of visits followed by small group practice and role plays. Emphasis was placed on the approach to the visit including relationship with mother and praise for mother and child. CHWs were given a manual with overview of program objectives and content, guidelines to conducting visits and the content to be covered in each of the visits (toys, messages, activities). One day workshop for nurses to review program goals and content and nurse's role in monitoring that visits were done.
CHWs workshop over 3 days covering review of films, training with role plays on how to conduct interactive discussion of the messages/activities on the films, and on demonstrating activities. CHWs were given a manual with overview of program objectives and content, guidelines to engaging with mothers in the discussion and demonstration sessions, and the content for each of the sessions, with suggested dialogue and details of each activity. Nurses workshop on 2 days for orientation to program and CHW role, review of films, and materials, nurse's role and review of message cards.
Supervision
A supervisor accompanied the CHWs on visits to monitor quality and provide feedback (1 visit/CHW/month) The supervisor also met with the CHWs at the health centres once per month to review visits and record books.
Supervisor reviewed topics prior to delivery of each new set of topics and provided guidance in running the interactive discussion, demonstration and practice. Quality of implementation was monitored approximately once every 6 weeks. Table 4 . Examples of perceived benefits of the intervention for mothers and children Theme Quotations Benefits to mothers Benefits to children Mothers: "I didn't know at that age you could show her a puzzle and she would get it. I wasn't thinking of giving baby a puzzle" (increased knowledge) "Yeah, cause when I have him I thought this is just a baby -you put pampers on him, make sure that he eats and that's it. It just never occur to me that you must play with him." (Increased knowledge) "If she's crying, I don't feel that I'm spoiling her, I just take her up and hush her and love her" (showing love) "I didn't use to play with her before. I would just give her the toys and she would sit down and play with them. Since the programme I'll sit with her, sing with her and play with her" (Increased play with child) For example, I take him for a walk and show him different, different things and talk about them." (Increased talk) CHWs: Because some of them don't talk to their child. When the programme just started and you asked them to talk to their babies it was a hard task for them but introducing it every day to them, you see them start." (Talk more with baby) "Like sometimes you will sit and you watch them and see how they love up the baby, kiss them, play with them and so" (Show more love) "Some of them didn't know what to do, especially some of the younger ones so when we come out and show the videos and demonstrate, they demonstrate back to us and they learn" (Increased knowledge) "Some of them don't spend no time with their babies and like how this programme come in now, they find time for the babies (Spend more time with baby) Nurses: "They saw they had a role not only to feed, to keep clean and other things, so the mental ability of the child, they saw what they had to do" (Increased knowledge) "The mothers' attitude towards the children, most of them, you know changed. Some of them used to rough them and shout at them but they have learnt to take care of them and how to love them" (Show more love) I would notice that the mother keeps talking to the baby and they want nurse to know that baby knows this and baby knows that so they say 'show nurse your nose' or 'show nurse your eyes'. It's really good to see them doing that. (Increased talk with baby) Mothers: "When they go to school now, they know these things already, so she will move faster" (Child will be ready for school) "With her skills, I think she is a bit advanced for her age. So I think it helped her in that way. Let her be more advanced" (Child is smarter) "It helps fill out his vocabulary" (Child talks more) "It show her different things and everyday she does something new and learns something new" (Child exposed to new experiences) CHWs: They clap themselves and praise themselves that would build their self-esteem" (Increased self-esteem) "When they reach school age they are far advanced than those in the classroom already -you know -they know the book, the puzzle whatever" (Child will be ready for school) "You have some children, they talking now. Because the parents talk to them, some of them talk" (Child talks more)
